Early alteration of insulin stimulation of PI 3-kinase in muscle and adipocyte from gold thioglucose obese mice.
The activation of phosphatidylinositol 3-kinase (PIK) was studied in vivo and in vitro in soleus muscle and adipocytes from young (8 wk) and old (30 wk) gold thioglucose obese mice. Insulin resistance assessed from muscle glucose transport and glycogen synthesis was present both in young and old obese mice. Adipocyte lipid synthesis and muscle glycolysis or glucose oxidation are not defective in young obese mice but become resistant later on. After incubation with 50 nM insulin, muscle antiphosphotyrosine-immunoprecipitable PIK activity was stimulated 5- to 10-fold in both young and old animals. This response was impaired by 56 and 75% in muscles from young and old obese mice, respectively. Insulin stimulation of receptor tyrosine kinase activity was only slightly decreased in muscle of young obese mice, whereas insulin receptor substrate 1 (IRS-1) tyrosine phosphorylation was blunted. The altered PIK stimulation in muscle, which is present both in vivo and in vitro, is thus characterized by a reduced association of PIK activity with IRS-1 and appears to result from a diminished IRS-1 tyrosine phosphorylation. In adipocytes isolated from lean mice, antiphosphotyrosine-immunoprecipitable PIK increased 25-fold within 10 min of incubation with insulin. This stimulation was markedly altered both in young and old obese mice, whereas lipogenesis was insulin resistant only in old obese animals. In adipocytes from young obese mice, insulin's stimulatory effect on the phosphorylation of insulin receptor beta-subunit, pp60, and an exogenous substrate was normal, whereas IRS-1 tyrosine phosphorylation was markedly depressed.(ABSTRACT TRUNCATED AT 250 WORDS)